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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a production method by which fine 
apatite particles which have been highly made acicular, and are suitable 
for use to the material for the living body, the material for packing into a 
column or the like, and the material for reinforcing plastics and rubber as 
well can be obtained at a high yield. 

SOLUTION: In the production method for the acicular apatite particles, 
the raw material consisting of (A) a calcium compound, a phosphorus 
compound and/or a calcium phosphate compound, (B) a compound of 
metal other than calcium, and (C) a fluorine compound is mixed with a 
solvent (D) consisting of at least one kind selected from water and a 
hydrophilic organic solvent, and this mixture is subjected to hydrothermal 
synthesis. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's 
decision of rejection] 
[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAYraOh3DA414274822P1.htm 8/23/2005 



Searching PAJ 



Page 2 of 2 



registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner's decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAYraOh3DA41 4274822P1 .htm 8/23/2005 




(19) B^H^fFir ( J P) (12)^ flfi^f P^F"£*^ (A) (ll)i|#?FttJB^ra## 

#512002-274822 

(P 2002-274822 A) 
(43)^rM 0 ¥/&14^ 9^255 (2002. 9. 25) 



(c: i \ Tnt n 7 




F I 


(##) 


CUId Zb/oz 




LU ID ZD/ oZ 




OC / ,/1 IT 

25/45 




ZD/ 40 


n 








*W* 7 OL .(4111) 


<21)WJR## 


4$IP2001 -84242 ( P 2001-84242) 


(7i)ttJPA 


000000033 










(22) B 


¥/&13#. 3 /3 23 0 (2001. 3. 23) 










(72)51 n* 










^i»ft®ji£|5amteHT6Tg4100#iffi Jli-fk^ 











(54) mw<n&m w&T'<?4 h«t^-o«js*«fe 



(57) [g^] 

(a) y^b-a-*, 

*3iU?/*fc»iy Vtta/Ui'pAflS-g-fcfc (B) #/w> 
»Sr(D)**fcl4JB*tt#«»a*»e>»tfixfc^*< t 
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&£if/tiiztey ■y&t$si'isVMk&#ok (B) 

*fSr(D)*4fctt«*14*-«*«E*»e>31tf*tfc'><i;< i 

2 ] 1 2 0 "C£l±*»oiPJE*ftT 

T*Tfc>*t?> C t £^ t-T 5.W 1 mm.<D$WT/<? 
"( h«a-7-©»!3fi*8fe. 10 
[IS*^3] (B) <D&J£7tl!Sas, Sr, Ba, P 
b, Zn, Cd, Mg, Fe, Mn, Ni, Cu, H 
g, Al, Y, Ce, Nd, La, Dy, Eu^ibigtf 

t])>t<0^r/Uit (Ca+X) /P (X»4#^v">At( 

*\-<D&m) i. io~i. 6otfe5^t&fjat 
^roasss^ft, 20 

lW**5l W*iIl|B«ro^|c:*3VNT, ;*A">? 
A£#A^pA^<a&JR0^£OT^vH£, EP*>Ca/ 
X (Xtt*/UV^ Ai^^t-O^Jg) 2S X i. 0 0~10 0 

[if #il 6] m*«iie*wjis»i!:S8VN-c N ajrw^ 

t7j/itffl^t (Ca+X) /F (X(4i7/Vv'^A 
£(fl-<75&Jl) 1. 0~10 0. OffcS^tM 

«?-<75^!ig^?£ 0 30 

bCO^rSUtt (Ca+X) /P (Xi4*^U->|j7A^^(75f& 
JR) 1. 1 5~2. 0 0T'*>9, ¥K)SS*t@/5 s 1 0 

[00 0 1] 

^oMJt^fefcHi-Stot?*)*. 40 

[0 0 0 2] 
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5. 

[0 0 0 3] Ts<9-i hOKjUSt LTIi, — ^Wtc 
(4, (1) mttf&lli, (2) (3) ftS; 

**«fe**fflVNe>ixS. 4 9JI#«}f£(4, (1) ?S5t?£ 
f4, #/u->*A*fejc*?Ki: !> VflJMfckSSESrKf&S-lirT 
m^-ilt C a / P = 1 . 4 0~1. 67©^^!^ 

■»4* mmW-l- 1 6 7 2 0 9-^-<2i$Bfw9S^^ix-CV>2>M 

st^-jfev -rfcfc>*>, tS-fb*/v->->>At y ^setKSi-* y 

•>i»Oll8jB***SrPH4£AJi, 7 0lCSIt«ofc* 

ffiSr*»f<5di:*VC#5. (2) *!»£-J«fett, 
#0j|£ LTf4» #^BS5 9-5 1 4 8 5#^#|:i|S^S 
ft-CV^^Ss, -f-^t?^), y V»7k5R*^>«>i. 27jC?P 
% (X»*y ^K2K**^5/^A) KlzkBMt;jt7/U->«5'.fc.S: 
»ir, t-h^l/-7''t'T?2 0 0~40Ot, 1 5~ 

[0 0 0 4] W«H3t6fcit), 
199 1, (10) , p.l 4 0 2^t3l 4 0 7T?|/T 

tfWULfcT^^W h^#P>tb5t $*LTV>3„ (3) 
S;it-g-fiKj£j4, tCDMftmt LTi4. #<&B3 5 9-5 1 
4 5 8#^«fcBB^**trv^*ft, l-fc*?t>, 9 

0 0 0 t C~ 13 0 O^TS^Kl&^-S^aiSr^tf 5i 

SufSro^5f5^r-(4, WflT-i^lcff^tLfcT^ 
h*J*;jRi*s-e»5r. i:(4HtL< , ^(Dtztb. T'*9 

[0 0 0 5] 
[0 0 0 6] 
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[0007] i. (a) a/pfc-Mt^-** y^As* 

5«»fc(D)**fctt«^tt*«tt>«W>featf*i,fc*4 

2. Tk^-g-^^ 1 2 0t;mJi*»o*BJBE^#Tt?fT*Pix5 

3. (B) O^JStc^I^, Sr, Ba, Pb, Zn, C 
d, Mg, Fe, Mn, Ni, Cu, Hg, Al, Y, 
Ce, Nd, La, Dy, E u^P>Il^fc'M< it 
ll!8fj!)5rt^ftt5 1. 4fcf4 2. fa«Offl- 

4. mJlEl. %ffi.<OWm\iL$$^X, &mffi.=Fb V ^t<0 
^eyuifc (Ca+x) /P (x«*/wv-^ A^^-co^jg) 20 

1. 10 — 1. 6 O-CfcSi b&t&mt-tZ 1 . ~ 
3. CDV^iXdMClE^OSf^T^^^ h!|a^<DS!!ig*r 

[0 0 0 8] 5. feflBl. le^^^l^T, #A-> 

/X (Xte#/l>is$J*SXft<D&m) frs 1. 0 0—10 

(D^rJlsVc (Ca+X) /F (Xfi^/Uv-^ 30 

JR) i. o~ioo. o-efesct^fttts 

Jfc (Ca+X) /P (Xtt*yU->^^£JL^(75^JR) tf % 
1. 15-2. OOtfc^ TO»*^10 0nmBi 

[ 0 0 0 9] 40 

l&W<Dnffi<DMm] SIT. *»Wfcov^BMIBfc|ftW 
<bns (A) <n*/v*/VMk&*fob\±^ V >i£tz.\*-7 v 

[ooio] T^m^jv^r^ Mt^mt L-cte, #jj;t 
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[ooii] wm^/^^M^mt itn ^jx. 

SbKWl-etHIMfcLfc 
[0 0 12] K^^i^i>A^»coSS{^fetti»|c:f6iJK 

tat. ^M^MtfcoTk fb^ftic-frjastL 

[0 0 13] *^-Cffl^^)tl^ (A) (OiJyft^^ 

ctm^o *?*i^y ism^^Mk^m*., tie 

(RO) . PO (OH) 

[0014] ::t\ nf*l. 2fc5VM2 3£SU R 

ri:^ff*LV\ miS— JttSCrtO (RO) SB, f*]£-C 

A-S, i -y^W-S, t n--^V^K n 

-^^rv'/K n— ^^^yU-S. 2 — ^f^i^^^ull^ 

te¥<D%mmm. fcav^Bt: Kn^i/S, ^f/uS, 
?vvg, 7^p tVi^S, t-/f-;H, /xiyws, ^ 




5 

[00 15] ^<D*>-efc, i^fftU^fcOiLtlt 

9vk yvSMi^h^f/K DyiHJ^ (2- 

/K !i h !i ^ (2, 4 -v?- t - ^f^jV? 

M . SJVUMJ* (1, 5-^- t-^f^7x = 

yft>!Jxf;K y >j£ h JJ :/n fcVK yy®fyyf 
Ll^ffiy ^K^^Wb^fttt, T82— IKSC-C^SJX 
(RO) „ P (OH) 

[00 16] ntel, 2fc5lM*3S:XU R 

-To (RO) Sit, HJC-efcRfcot^ 

-^ntV^S, i-^ntT/US, n-7'^S N i 
^A'S, t -7'f-^S, n — ^<>^/K n— ^^vVK 
n-t^^I, 2 -xf/^^>>;l/S % -^^/^S, 7 
^V^Sts h!)7V/>i, ^T7y;H, ;*-W/v£ft 

fcSVMifc Kn^i/J, >7vuS* ^^^S, 

if if Sr^tf 5 t * 

[00 17] r<0 + T?fc, i 9»* LV^<7)t LTfi. 

*#w^B: % ayyftx^K iyy^xf;K sy 

/k lyy^by^ s y >^ h y s y ^ 
Khy^ntVK syysshy^/K syvihyt 

( 2 -31^/^arv-^) , ^y h y :7mxvK ^y 
yK^7xx;i/^ 3Ey z/^fc v y ^ ^y 

y«lf7xx;K ^y^^hy^ (2, 4-v?-t-y 

f^7xx^) N Ey^Khy* (i, 

f/l/7xx;l/) , S&y^^hy^ (^^f^7ix 

yu) , Ey^Kby* wy7 9 nt>7xx;u) % m i ; 

S:^lfSwir^-et5o 

[0 0 18] ^SgWKfc^Tf*, mJiay ^g^^TVUfc 
«»±, Witt!) y« HJi^tS!) vit h 9 7xx 
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h*»5«jsa»fe, y ^t<^* y 

^yl/V^A, ft!, T/V^ xl£ A y 

y®byxf;K y>»hy*^uj&sj:<9#*L<* * 
t^JKiiyyS^^yi/A, r 

10 [ 0 0 1 9 ] ^ZSW-em^^btlZ (A) <D V >Wt% JVi/ 
VMk&thkV*. V>Wt—fr$$*/l'is$J* (CaHPO 
4 -mHiCK flL0^m^2t*)5o ) * — ]) V^HtR 
^/Vv'^A (CaH 2 P 2 0 7 ) , !)y8l***;w> 
!>A—7R?0^) (Ca (H:POj , • H a O) . " y Vg? 
^yUv-^A (a -jo<tt//3 -C a 2 P 2 O,) , y 
XfrlstrJ* (a-*iV/J-Ca, (POJ 2 ) , y ^ 

gOT#A->*A (c a< (po*) 2 o) . y^SA*^ 

^^AStK^P^J (Ca.Ha (POJ , • 5H 2 0) , W 
y tK?p4& (C a H P 0 3 • H 2 O) , ft 

20 iyy8*yl/v'!>iv (Ca (h 2 po 2 ) ,) -*\ rtbb 
©8^*4 if Sr* if 5 - ^-c^ 5 0 
[0 0 2 0] 4*»-Ct>, WlTti!RftLfc7/^^ KS: 

y V^-tK^^/^v'^A (CaHPO, 
•mH 2 0, ffll0^m^2-(?J)5. ) , y 

( a -^]3-Ca 3 (POj 2) > V y»A 
AStK?P^J (Ca,H 2 (POJ 8 • 5 H 2 O) 

(CaHPO, •mH 2 0 > (IL0 ^m^ 2 T*$)5o ) ^ 
y y»A*/Uv'!> A3£7kfP^ (Ca 8 H 2 (PO,) . • 5 
30 H a O) T^fe^o r*Lfett-a«-CfflV^Tt> * 

[0 0 2 1 ] **M"eii. JRJ|sf (A) t IT, JilS^yu 

iv*s*?M } e&ito. y v-fb^, y^;^^U» 
* fefcy V»*y^>i>i,*ffl/iif, fit* 

KfHftor^*^ hS:#Si:VNofc«^6>. »^U< 
^tZ/^fett^y^fb^^^^Ai:, y^g?, y ^g^xi^ 

L<ttKK*yUi/l>Ai: y >r-tK**^->i>a, yv 
50 [0022] *3gM-effiv^<bJ^s (b) ^/u^^ajw^ 



( 5 ) 
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Sr, Ba, Pb, Zn, Cd, Mg, Fe, Mn, N 
i, Cu, Hg, Al, Y, Ce, Nd, La, Dy, 

if) , &JK&{bft (Htft-^^V^A, Ij^hnyf- 
£A. fift/^^A, ifi^T/i^~*Aftif) , 

^Foyf^, 7^1)^1)^, 7^7^^!?^ 
ft if) , AAJMMfe (*fbT/US~*A, JM^'^ 

K ^bnyf!?A/j;i*) , &*a5Mbft (a jrfls 
a^fls^y * A ft if) , £:JggHfc:ft <IMb^*S' 
*A , ®HbTA^~*A % BMb#K 

8SHb*y#A v ft if) , 4I7/V3^VK (T 

h\ ^^*^!>A3ih*^Kft4f) > £*S£&Jili£ (£*Sfc 
^T/i^~*Aftf) . SMt&JUK («t»=y^/W SS 

Bfcg^vtf^ftif) , flm&juk'on 

i/;^^^^ BWt*K=*A. Ui^Fnyf^ 

ft if) > tttKXNt&JUfc (ia**»^^^*A % mm 
^Aftif) jr^tt&jHtt (^kta'S-* 

A, ^^^V^Aftif) ftif<75««|&«^» 
^77iiy8v^v/r)A, 7f7!)>»^5!>A<C 

if) , ^jstcSi t ^^/^>mt<Dit^m 

y*A, 5/a^^*5/*^ i/a^^Dt'') 

a, vftif) , &m7cmt b y 

5 7Xfnfeftir*) > AJR5c*i: y ^«<o^*» (y^SS* 

*'<y*Aj&- % y^K«, 

v x !JyS^^V!>A»ZfcJ:i;iZ, ^f>y>-g£ 
- y vK«ia*Si«) ftiffcaptf.s::*: 

[0 0 2 3 ] rfrbJOK^tt:, lltfflV^ta^U 2 
AirTKK^T/^^^^AirOjg^oJ: ^S^^ 

j^fliLT, &**BMb»* &m-7v<tvo. &mmt 

1Mb** 7yft», »btt. *5 J: i*y 



[0 0 2 4] *»KT*fflV>P>nS (C) 7yJHft^»i 

7yft/<!) ^AftifCO^JRO^S/^^, — 
10 ^rl^/U^u^^ ^i^/l^n^-Tg^ h y 9 
A. ^^f-7^^-n>5r-r®g-e^->^ A *7K?nft ft if CO 
7^^n^^iftje«fc±t/rnfc^ffi^*ft4fS:*>»f 5 
-t^t?t5o rtbb<Dft^-Ct«f3K<03K^S:#S«^ 
7-WW/^^, 7s^b^*S'*Aft±fto& 

[0 0 2 5] *»MOlWlBJI|l«- (A) #/l->£A>fb>£ 
(B) #yl^*AK*<0&«{b^4fc* (C) 7:y* 

20 fb-fr4fete*5V^t\ ^JRiSmciati-S y vtf>^e;Wfc. i-ft 

tofe (Ca+X) /P (Xtt^^i^^AfiJL^^JR) 13 

4#(-Pfi*$tvftV>^, «f«©7/^^ 

tVNofc«.^"C. (Ca+X)./P (Xte#A->? Aj£Jl 

^O&Jg) 2*1. 0 0-2. 0 O^fSHl-ftS J: 5 una 
-&i-5<Z)ds»*L< , 1. 10-1. 6 060I6H2SJ; 9 
»SL<. 1. 2 0-1. 5 5(D|&|fflj&S*fc#S bV\ 
(CalX) /P (Xte#A'V'£A£^£>&Jg) ri 5 ±l£ 

#bW^< < ftSffififcfc*. 
30 [0 0 2 6] **!BO«iB!iK# (A) ^;W>^Aj^ 

ft, yyft^ft, *3<fctJV*fctey 

ft, (B) */U*/VJ*Ekf\*(D&mfc&V!l* (O 7s/^i 
^fe^^^T, */WVl>A^Sti-S^yUV^A£JL^cD 
^JS^^e/Wit, HUbCa/X (Xfi^/V'^^AEJL^^ 
JH) «»^PS^$ixftv^^, ^(DT^*^ h£3&*ft 

^#5irV^o^c«^-C% Ca/X (Xfi^yWV^AEi^. 

c^^jg) ^ s i. o o-i o o o<^«5iatcft5<k 5t-ia 

^-TS^ir^fl 1 * b< , 3. 0 0 — 5 0 0(D$&W&± V 
A?^L<, 5. 0 0 — 1 0 O<0«5Has*fc#£LV\, C 
40 a/X (Xti^/UV^ AJK^-O^JR) ?r^tL 

[0 0 2 7] ^^P^OfiljIEJ®^ (A) ^/UiX^Ait^ 
(B) */l^i/l>A^^J(Mt-&4fc, (C) 7yi 

ft*^tofc*5V^-c, AWJl^fcW-rs^y*^*^]*: (c 

a+X) /F (X^^^v-^AEi^^JS) ttWtClHft 

$*xftVN^ x tf^^T^^-f hSr^Wlc#Si:V>ofc 

m&X\ (Ca+X) /F (XIW/l^v'^ASl^^ 

50 A) o. 10-1000 ottil^ft 5 J: 5 l-E^t 
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Z>zttf&&l><. 0, 5 0-5 0 OOttfflsftSJ: 
L<, 1. 0 0- 1 0 0<DtKB**» 1 b#* bV\ (Ca 
+ X) /F (Xti^7/Uv"?A^^J5) j&sjilESEiaS: 

[0 0 2 8 ] *«W<D (D) 7k*fctta7ktt«-«»JK© 
**»fe»»tfcd>ft< th i*a>&ft5S«tetetts, 

r s k^t^ K»SjSC, t<omr± i/^jux. 

S^ Si ^/c*^_hisa*te^ 

[0029] ^-rs^<^iS'a fc fJ^i-ov^T^4#^c^4 
mmmizisvzm&mnmm. -rtnt>*> (d) «se<ok 

5 (A) , (B) *5j;TJ< (C) (D»K*Jttt# 

ttM»tt t ft s i-» Ay-c/fi v > tit£ i 

l\ »SL<U (D) 0 0KSSS^*tLT, 

(A) , (B) jSjiTf (C) OtSf|j:0. 0 1 — 2 0 

ofi^fc^ SbcSiKtto. 5-iooSi 
S&T*fc9, J:t)»^L<lil-50fiaSTfe5 o ±15 

[0 0 3 0] fi!TiajR**fKS:«rici-5 (A) , (B) , 
(C) % (D) SrSa^f »XTfi£&1±mz1RJE 

*J*>«v^*y^!> ^^*ft^t«JPb-Ct*»*toft 
[0 0 3 1 ] iiu!e5xffc#Jte. 4*fcfW«^afco^ttft 

« • 1 9 9 2^j (^bW^tttS 

<g • tt^ttx^y i^JX-r A$Sfr) (02 3 2-2 3 7^ 
— ^lB«*ttTV^SJ:5ftr=*>»#ffigttJtiK # 

gt4»Jft^S:fflV>5^idST^S 0 £*tfea>+-Ct>T=. 

^a^^x/i^ft^/Sv^:: tjfts i t)»4 Li\> BiJ 
E*y^y^^»Jtt, »^®JPS"rSfc<OT?«ft<, 4**o 
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[0 03 2] ^7^y^yy^jtuit hyx 

>\ v-^y K^v/^n h> h y * ^V^>7y, /3 

- (1, 1 -ic3tf*->i/^ n^s/AO ai^/i^hy^h 

>\ N-/3- (T^y^^/V) - 7 -T 5 

io h y y h*:y*>7>\ y-^;Myh7 p Dtvi/hy^ h 

y —T ^ y h V ^ Kv^>7y> 7-7^7° 

nfcVU-hy^ (2-y h^V-m h^v-) >^ V, N 
-^f/W-V-T^/DtVUhy^ h^r^e/^y, N 

- fcfxwW^v^L— y — T ^ y t:Vu h^>-> 
. 7^, hy7^^nt>h^ h^>»7^ 3-* 

WK/D^Uhy^h^r^^V, 3-4, 

tf-jvvs^-tfzs, n, o- hy^^yy^) r 

20 * h\ N, N-fc** (hy^f;W>y/W) !>U74t\ 
[0 0 3 3] ^^nfcv-7^ y^PfcT/UH)^ 

11^ F^^>7V, i3 - (1, 1 -x^^v^^ 

vyu) xf ;i/ h y ^ h^ri/i/^vft^fcDr ^ y >7 
^yyotVHy>{y^r7p^;^^^h, ^y/ 

7-Y h) h> ^ h^^^^/wt*^ (^h y^iy 

/^^77^fh) ^^^>-h, rF7 (i, i-t?ry 

^77^hf^*-h, t** (^t^f;w^n^^7 

tvp h y *-^*y -f/^^^— -fy/D^^ 
40 ^y;wy^77p>f/vf^^-}>, ^fy/owy 

^77n>f;l/i;7H/W^-h, -fy^ofyi/by 
(^^f;u^7 7x- h) h<< tVuh 

y ^ ^;U7x=;l/f ^y7 p nt>Fy (N- 

t ^ K^^/u, r ^ y rc^/u) 

^^jv^-^i/T^v-— Y^?*— ^y^77n^f 

[0 0 3 4] miiaJS^ (A) , (B) jSXTf (C) 
(D) »JiiB^i-5a«tt % Bt9&v^SfcVN5«^ 

so #£L<tei o or*«-efoD . i9»SL<tt7 
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OtSffi-Cfc^ MW^t<fj:4 0t*itte5„ * 
^JK^Sr#5i:V>o^:«^^^, 1 2 Ota±<7)ia* 

fcl#6i:V<*5«£a»&, L< 1 5 Ot— 4 0 Ot 
■CfcOx tDjfiU<li2 0 0t-3 7 5t-Cfc5o 
[0 0 3 5] *«ft-&J*OJE*tt, IWET^fcntf 

S:^a*tt^c»5tv^5«^b, »*u<tto. smp 10 

9, HfcLttl. 5Mp a EJUi-CfcO^ Sfc#*b< tt 

2. OMp afiJLh-CfcSo 7kJ»*rit^*8fett, «NcKJ£ 

[0 0 3 6] *»WCfflv^fetta*!»^ri«rtT5K« 

o. 5B»iBfiiJiii-5^i:a«»*L<, £<b 

[0 0 3 7] «B©7^>f hill, TIE— «3t-C« 
^tl^o 30 
(Ca, X) .... (HPOJ , (PO.) (Y) 2 _. 

• nH.'O 

::t', 0Sz<l, 0^n^l6tfcO, (X) te* 
jUi/p J*$M.<D&m7tm, Sfc (Y) tttt^^VSfctt 
l*^*Wk^Hl"e*>5* J , 0^z<0. 5, 0^n^4 

(X) l4**b"CfcL4<Tt>J6b3E*.«:<, 
Ai, tc*JSJH#S<£> 1 , 2 (*^>!>AS»<) > 

3, 4, 5, 6. 7, 8, 11, 12. 13SStc^^oJ: 

/<y*A x SfcKtt, fc3lM*^Jh,*>02« 

Sf^co^yVi/t? A<£>£lJ^fi % 7 0mo 1 if 

[0 0 3 8] flrlE— «5t*0> (Y) -C^SixSlft-Y^-V 50 



W2 0 0 2- 2 7 4 8 2 2 
12 

H-) , ^si^v (F") , (C r) * 

Stofcv\, WE— »a*oy (H 

po, 2 -) , yy^tv (po, 1 -) , fcav>ti (y) 
<D—nt*mt!t'{ (co, 2 -) 

[0039] *3sw^«v^Ttt. mmTs<?4 hmit^ 

\,ti*&T'<*<{ v ( (y) a**«>f a-v) . 

, mMw^r^v-i v < (y) <o— ffl*fctt^gB^«[ 

»S\ ^^JBtg* i y ^ir^^ujt (Ca+X) /P 

(Xte^/l-v-? AgJL^O^kJR) 1. 15 — 2. 00 

"C*>9, 0*U<ttl. 30 — 1. 80T'fci3, ftjf 

*L<tei. 45 — i. 7otfc5o &m t y >- £ <o* 

/Wfctt, *H*l»lt^?Xv (I CP) 3S*»«f& 
#5 0 (Ca+X) /P^_b|5g6fflSr^nat, ISiWB-C 
[0 0 4 0] *3&Kfcl*5V^T. # Slsis $ J*?£ if O&JRtc 

»fl»»»»^7X^ (i cp) 

M5m 1 *5it/tt7k5m 1 SriP^i t — ±X*^MM 
M~tZ>o St/ft*PL, ^*4r^P^5 0 0ml it, SSJD 
"»»»e^7X-7 (I CP) »Jt^«ffc±9, ^A-V 
^A(D4^te&S3 1 7. 9 3 3 nmldT^/Vv'^AM 

[0 0 4 1 ] -^r, iS^fo^VN^T^^^-f htt 

f0. 5 gS:fP*b»BltKS:2 0m lJbnx.. t— -b 

fc„ ifv?fr*pu «*-es 0 0m 1 iCAttViaitt 
^7X^ (i cp) &ytttm^£<o. yvo^ttjss 

2 13. 618 (nm) 

Ka (M^ = 0. 1 5 4 2 nm) 5^ffiV^r;JK^X^ 
@SrSriBI«b, ElSfft (20) ^2 5. 5 — 26. 5g 

(002) str— *aqwEu *fefcH»fA (20) 
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^3 2. 5-3 3. (3 0 0) 

[0 0 4 2] *^WjJiS*Sm 7s<*>( h<Oi&m 
&7 5%Sl±. £9#*b<tt8 0%El±. ICI19 0 
%EA-b* tt)»*t<ii9 5%tfo^ 0 *58B8tf>*5tf-S 
T^°*^ h<Olfc*i:te, XEA XJftEIWSrffl^TjftfcSo 

0. 1 5 4 2 nm) Srffl^TWJtbfcJEft XlftEIWa* 

r^^-fhft*^ (002) ®tr— *saat* 7v* 

Z> (10 4) y ^»7K*^^^^A— *fP» 

(Dm&ta-tm 1 2 &<D (0 2 0) ffifc°— ^ Dy^* 
/Ui/$J± (Ca 3 (P0 4 ) ,) ^lC(t^31gO 

(0210) BBtr— ^aMC«)Jt3&»feJWi-t-a r i**-e# 
[oo43] #jsw(or^#>f nsm*. 

i (DT'<9<i Uft-M«N i <@#*Ei~5££. 

L = 2Li s Ni/UiNi 
Sft^«S$iSD = ZDi J Ni/SDiNi 

hJ:bL/D= (E L i 2 N i/SL i N 
i ) / (£D i 2 N i /ED i N i ) 

[0 0 4 4] H^^fi, nbtltz.Ts<*<>{ bn*<D7£& 
IMttlt (SEM) (VXffiF*5. 0 7J{£) CJ:^) 

if^T^^^ h it 4r -LIE ff»^^S6oT 

SE^flcm^, #5Aa5*tt\ 

^ * AcoM3fi*t i bT#a»cfl§V* fetta £ £ asjffl 

v\ teas, »to**«, tbttffii^asv^rEftbfcffffi 

[0 0 4 5] (1) XEAX*»lHltrf 

X» : IPOKa 

fi& : 0 . 1 5 4 2 n m 

§«JE : 4 0 KV 

AUSSIE • 2 0 0mA 

SrSEjUS; : 4 d e g . /m i n 

SStfe^ V y h ' 1 d e g . 

tfcSL^ !)yh:ldeg. U 5> h : 0 . 15 mm 

[0046] (2) ttmn+mwtm (semi 




4$P12 0 0 2-2 7 4 8 2 2 
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HSfcJlf^Sf (4*) US-5 0 0 0fflV^ 5. O^fgCD 
W«»«4raUgb, 2 0 0 0floe^ffiti:ML 

(3) mn, «^fcavM3T^*-f ^AJK 

^^yvi^/l/jt (Ca+X) /P 

JH*Sk iS^ffifcaV^TV'**^ h3&-?-<0;*7/l->£A s ^ 

offi^JSfcit/Iiy^tL, ^/WfcSrJIttibfc. 
[0 0 4 7] (a) *jU*s#J»<Dfem : JDMSK jffittffifc 
10 avM*TV**-Y bfi^O. 5 g £r6&JEt£?¥*U 50 

5ml ^Dib-^-±Tf Mit^o SW&iPU 
ttzKSrJP*. 5 0 0 m 1 t bfc 0 3£»teT h e r m o J a 
rrel lAshSlRIS/I PSr/Bl^T. S5JD&f£ 
*«^5X7 (I CP) 3»)t»Wfc-t9, SI3 1 
7. 9 3 3 nmKSilfCo 

[0 0 4 8] (b) «^3t*: JH» % JRW**>SV^ 
5gS:fftL»«8S:2'0ml»l 

t-^— i-ca^Wbfc. ft*p«, ia»ft**5 

45*-Ci«lfc„ WW&*PU «*T5 0 0ml tl 
fco if^Th ermojarrel lAshSlRI 

s/lP^fflv^, KMt«H»tt^5XT (I CP) 
«tt#WU:«fc!9> SI2 13. 6 18 (nm) l^T^ft 
bfc. 

[0 0 4 9] 

[n«0y 1 1 y Tk**^^^ ^ • zL^um 1 7 
i. i g (o. 9 9 N yy^v^e/^A^r 

• HzK?n4£j l 4 . 6g (0. 0 8 4^) , 

30 ^21. 6g (0. 2 16^) , y y\\Li0JV^^ ^ 
11. 2g (0. 144 ^c^Mi^ 2 0 0 0mlC 

4 0°caT^Mft^#T-iE^U H^ifffiirbfco -to 

5 5 L^— :/*fc:J0M*««: 
An. 2 5 0 rpmt«LWf 5N l^t+^I^L 
fct£. 2 5 0 < CtC#mbfc o rcD^^/E^if^ 4. 0MP 

flUtU gfilSaKtrfkftttlbft:. »btLfcefe«»*S 
SrSHilB, «9*fc±S*^*+i>teia*«k5igbfTofc 
40 & s SO'ClcT^b, l¥fiEM«:« 
1 t-^-f-o 
[0 0 5 0] 

yyg?-^^/^^A.Z7kfDtil5 
0. 4g (0. 8 7 4^) , V l/WZ^y*i/$J»m — 
■H7kfP%14. 7g (0. 0 8 5^/1/) , ■ «K*/^> 
!)A33. 6g (0. 3 3 6W) N 7 A 
11. 2g (0. 144 ^-yU) £r2£S7k 2 0 0 0mli: 
4 Ot&lT^lS^-CE^L, JW^JSirbyb. £1'&<D 

mir\*. ^mmi tmmz bTHJ6bfc 0 ffattxtrx 

50 i ici^i- 0 
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[0 0 5 1 ] 

4. 9g (0. 7 2 , V ^n^>!)A$l 

•Z7k?P^2 2. Og (0. 12 6W) , K«#A^> 
•)i»5. 4g (0. 0 5 4^) . 7yft^/W>')Al 
7. 8g (0. 2 2 8^) ^S7)(2 0 0 0ml{:4 
O^WTcomS^-ega^L. JR*WK4:Lfc 0 £Xm<DWi 
mt. W«lfcRI«Klt«tLfc ( ffflitirJKrX 1 

[0 0 5 2] 

[HJ6#I4] y . z:*fp%i 2 

9. 3g (0. 7 5 2^) „ y >-»^^'>!>A»z: 
•H7K?P»4. 4g (0. 0 2 5^) ^«Bt*^>«> 
Al 2. 8g (0. 12 8^) , 7 7ft*/^>^Al 
0. Og (0. 12 8^) ^Ig7k2 0 0 0mlC4 

fm> JUtflli^KLtjMlLfeo fMB**«:*l 
[0 0 5 3] 

[%ttM5] y Vgft— **;frA^#A • ZL*fMfcl 8 
6. lg (1. 0 8 , 7kK^^V!?A4. 

9 g (0 . 0 8 5-=&A0 , j^gft^J^->!> A 12. 8 g 
(0. 12 8^) , 7^1W^V')A1 1. 2g 
(0. 14 4^- AO S:IS7K2 0 0 0ml^4 0°CJ«T 

*>a**#-cE-fru mnmtirtZo £k'&<omm*s * 

[0 0 5 4] 

[SffiW6] ffiW^>!?Al 3 9. 7g (1, 25 9 
^-AO . 85%l)yKl24. 5g (1. 0 8 0^ 
AO > 7kfi6^^V!>A2. Og (0. 0 3 5^ 
AO * 7«WW/^1)A1 1. 2g (0. 14 4^) 
£?£©7k2 0 0 0mlC4 0 tEtT^afl^ftTfE-fr 

[0 0 5 5] 

[HJf&#i|7] ^fc^A-v"? A 1 3 9. 7g (1. 259 
, 8 5 % y 124. 5g (1. 0 8 0^ 
AO . 3 5Mfc«H6. 7g (0. 0 3 5^) „ 

2g (0. 14 4^) ?:IS7K 2 0 0 

fee »*«)»fftt, SISWi tTOcLtmttc W 

[0 0 5 6] 

[JfctfcPdi ] zkSHk;;*7A->£A7 4. 2 g (l. oo^e 

Id, 2 8. 3%y ^IMc»«2 0 4. 8 g (y^: 
0. 6 5ml/mi n©iat'«TU ^ 
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-To 

[0 0 5 7] 

[Jt«EW2l 7k»-fb*^->*A 7 4. 2 g (1. oo^e 
AO &^@7k2 0 0 0ml td^Sfc, **#a-fffclB»«"fi 
IC, 2 8. 3%yy»*SS2 0 4. 8 g (!Jyt: 
0. 6 0^-AO 5ml/mi n^ilS^ITU ^ 

Q9ftR (EDTA) 2. 28 g (8^^;U) ?:iPx.fc 
10 ' tOSrJDRJlsHKi: Lfco £t«<oakf^tt, Jg*W 1 i: WfiHc 

[0 0 5 8] 

Iik««3] y ^zMS^a-v^a- tK¥p%?4 0. 0 g 

(0. 2 3*rA0 ^^efg^l0 0nm(OgM 
^^^15. 3g (0. 1 5^) £^Szk5 0 0 

mz^rrfotz. ffffije*s:«2^-r Q 

[ 0 0 5 9 ] 

[Jfc<R0»J4] HW^>)A3 1 . 8g (0. 2 8 7^ 
20 AO *mm-M2 5 0ml («a) . U V^*^ 

H^y^A29. 9g (0. 17 2^-/W) £3^@7k2 5 
Oml|:g»L («b) , ia tttb iSrSft^-ca^ 
U «t««dS#<#«Et-5* («c) Sr»fc«, ^<£>?£ 
c £ 8 0X^5 0 0ml (DM^7^\Z-^^ ? utf^y^ZX 

i:J8»OpHi5#«f»4. 5^^J:5^ iM*|fcfc; 
# y *A7k*tt«:Jn;l, 8 01CO*IU|-C2«HIB«*»L 

Qft. »9 5gLfrofc« % 8 0tl:tKIU 
30 *»fc 0 W«J**«:*2K«-r. 
[0 0 6 0] 

[jttfc#J5] y ^ift— tK5S*^->!>a • ziTkfpW l 7 

1 . 1 g (O. 9 9 4 ^rAO . 19.6 
g (0. 19 6W) , ^l^A-V^A 1 0. 3g 

( 0 . 13 2 *e/U) $r^@7k 2000ml 40 °C£IT 
^aftft^-CE-frU Ufco *<D«<D»fm* 

16^1 ira«^LTfTofc 0 ffpffite*S:S2l^-t"o 

[0 0 6 1 ] 

[i£|fc0iJ6] y *Sf;frA^>*A • n/kfa* l 7 

40 1. lg (0. 9 9 4^- AO , y VH^^S/* 

•HtK?P%14. 6g (0. 0 8 4^eA-) , g?&;*7A^> 
^36. Og (0. 3 6 0^AO SrlS*2 0 0 0m 
1 K4 O c CBLT©a«ft#T?E'&L. S^ffii: Lfc 0 -t 

St 2 tC7j^i- 0 

[0 0 6 2] 
[SI] 
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mm 








«6W 










1 


2 


3 


4 


5 


' B 


7 


1.BBH&XBS 


















on 




a)CaW»0 4 - 2^,0 


a)CaHP0 4 - ZH,0 


a)CaHP0 4 • 2H,0 


a)CaHP0 4 « 2Hfi 


a)CiHP0 4 • 2H(0 


a)CaCI, 


■)CaCI, 






b)C.C0, 


b)CaC0, 


b)CaC0, 


b)CiC0, 


b)CaCO, 


b)H,P0 4 


b)H 1 P0 4 






a) 6. 56 


i)T.52 


a) 6. 25 


a)6.47 


03.3! 


06.36 


a) 6. 99 






b)1.08 


b> 1 . 68 


b)0.27 


b)0.S4 


b)0.64 


b)5.29 


b)6.29 


CEO *^>0 AJ^^S^fcStt 


















on 




HgHP0 4 • 3H,0 


UgHP0 4 - 3H,0 


HgHP0 4 • 3H,0 


MgHPO* • Jtyj 


Mf (OK) t 


■fCOH), 


Cut 






0.73 


0. 74 


1.10 


0.22 


0. 25 


0. 10 


0.34 


CO 7yftfc&ttl 


















1)901 




CaF, 


CaF, 


CaF, 


CaF, 


CaF, 


CaF, 


CaF, 






o.sa 


0.56 


0.69 


0.50 


0.56 


0.56 


0.66 
























H,0 


HiO 


H,0 


H,0 


H,0 


H»0 


HrO 




JOB* 


100 


too 


100 


100 


100 


100 


100 


mn<o <ca+x) /p 


hk 


1.33 


1.50 


1.11 


1.13 


1.33 


1.33 


1.33 


Kf3|©C a/X 

<x»i»jui/^Aa^«)^«) 


tt 


16.0 


16.0 


6.0 


40.0 


16.0 


40 0 


40. 0 


< x ji^o au^^jx) 


tt 


5. Q 


5.0 


2. 5 


4.0 


S.O 


5.0 


4.0 




















DiBBE 




250 


250 


250 


250 


25Q 


250 


250 






4.0 


4.0 


4.0 


4.0 


4.0 


4.0 


4.0 




X 


100 


100 


100 


100 


95 


90 


85 




nm 


55 


65 


50 


45 


75 


65 


70 


2>W7*^Mt<M>> 




22 


15 


17 


19 


16 


13 


12 


V (Ca + X) /P 
( X tt* ^'✓!)AJ^HDA«) 




1.60 


1.57 


1.66 


1.66 


1.67 


1.63 


1.59 
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20 







itRH 


t&sm 




tttfttt 










1 


i 


I 


4 


5 


6 


















i>n 




i}Ci(0K>» 


i)Ci«W), 


a)CiHP0 ( • 2H.0 


OCtCI, 


a)CaHP0« • 2H,0 


»)CaHP0 4 « 2H,0 






b)H,P0 4 


b)H,P0 4 


b)CaC0, 


b)K,HP0 4 


b)CtC0, 


b)C»C0, 






■)S.71 


i)l.71 


i)8.Q0 


01.18 


i}8.56 


i)ft.58 






102.90 


b) 2. 90 


b) 3. 06 


b)2.99 


b)0. 98 


b)1.8Q 


















DBS 




- 


- 


- 


- 


- 


HgHPO, • 3H,0 
















0.7S 






















_ 


- 


- 


- 


CiF, 


- 




0jji 










0.S2 




















ova 












H,0 




dm 


«® 


100 


100 


100 


100 . 


100 


100 


BfW3 (Ci + X) /P 




1 . 67 


1,67 


1.67 


1.67 




J. J<4 


»PW)Cft/X 
( X tt* Am*©**) 




_ 




_ 


_ 


- 
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JSttO (Ca + X) 
(Xtt**->9A£WO&ll) 












5.0 




















1)W 


x: 


250 


250 


2S0 


80 


250 


2S0 


SJEfl 


irt 


4.0 


4.0 


4.0 




4.0 


4.0 




X 


100 


$ 


100 


100 


™ 


7*94 h^J« 




















ns 


ss 


75 


230 


146 


no 








4 


9 


4 


3 


9 




3 (Ca + X) /P 




1.67 


LSI 


1.67 


1.67 


1.57 
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So 



